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Introduction:

For WG3#23, InterDigital was tasked to investigate the handling of abnormal conditions vs. unsuccessful operation. There were various cases of the inconsistent handling of error cases in the various procedure descriptions.

To summarise the definition of what is an Unsuccessful operation vs. what is an abnormal condition the following was agreed in the Iub/Iur SWG within RAN3#22:

· Unsuccessful operation: Unsuccessful cases that you cannot prevent even if you comply 100% to the specification. Typically this concerns cases where resources are not available or functionality is not supported.

· Abnormal operation: Rest

I will be discussing this in 2 phases:

1. Which text needs to be moved around so that the above rules are followed

2. Is the text clear enough on the handling of abnormal conditions? If not should we fix the text of each condition or update the error handling sections (section 10 of AP protocols or 25.921) 

Phase 1 Discussion:

In the initial phase of this discussion I have reviewed the R99 versions of RNSAP and NBAP to determine the inconsistencies in the application of the above rules. In summary, I found no problems in the current abnormal condition section, everything in the abnormal condition section is an abnormal condition. I found various inconsistencies in text in the unsuccessful section that should be more properly in the abnormal conditions section. Six draft CR's have been written and are included in this discussion, 2 for R99 NBAP and RNSAP, 2 for category A Release 4 CRs, and 2 for category F release 4 CRs. These CRs move the text to the proper sections and remove abnormal cause values from the typical cause value list. 

A couple of comments on this review (I have highlighted these areas of concern with yellow highlighting):

1. Those more familiar with compressed mode and SSDT please review this carefully because there is some text that I moved involving what looks like invalid parameter combinations and as such should be abnormal conditions. However not being an expert on it, there may be a reason to keep it non-abnormal.

E-mail discussion comments:
Elena - Everything in general ok, one paragraph in RNSAP in 8.3.2.3 includes both an abnormal and unsuccessful case in a single paragraph. 
Jim: This paragraph is split in the update of the CRs


2. When looking at the audit procedure the only unsuccessful text describes an abnormal condition. So to handle this I moved the text and added generic failure text, for example a possible problem could be that that the processor which contains the status data needed for the audit is congested. 

E-mail discussion comments:
Elena - Insertion of general text is ok, but no typical cause values should be listed.
Jim - Update of CR removes the typical cause values


3. A great deal of the text concerning SIB handling was moved, I believe again that these are abnormal conditions but I look for further opinion. 

E-mail discussion comments:
None received - text move assumed correct 

4. A side issue - Should typical cause values include values that can be the result of abnormal conditions? I believe that they should not be typical (I have identified the ones I can see by blue highlighting). 

E-mail discussion comments:
Elena - Agrees


5. Another minor issue should the text specify in particular the cause IE value to use. There are 5 examples in NBAP (none in RNSAP) where the text says something like “If abnormal condition occurs the Node B shall send the Failure message with a cause code of “xxxx”. All of these are highlighted in green. 

E-mail discussion comments:
Elena - No real problem with the current text would like to see as little change as necessary in the text (except for moving the text to the proper section).


6. In Release 5 PCAP (Information exchange initialisation procedure) there is only one questionable Unsuccessful Operation paragraph that might be an abnormal condition, but it is likely only a functionality not supported issue but since I am not an expert I would like to hear comments: 
If the requested Information Type received in the Information Type IE indicates a type of information that SAS cannot provide, the SAS shall regard the Information Exchange Initiation procedure as failed. 

E-mail discussion comments:
Ie-Hong - This is a case of functionality not supported.
Phase 2 Discussion

To continue the discussion it is appropriate to include the text description for logical error from section 10.4 of each AP protocol:

Logical error situations occur when a message is comprehended correctly, but the information contained within the message is not valid (i.e. semantic error), or describes a procedure which is not compatible with the state of the receiver. In these conditions, the following behaviour shall be performed (unless otherwise specified) as defined by the class of the elementary procedure, irrespective of the criticality of the IEs/IE groups containing the erroneous values.

Class 1:

Where the logical error occurs in a request message of a class 1 procedure, and the procedure has a failure message, the failure message shall be sent with an appropriate cause value. 
Typical cause values are:
-
Protocol Causes:

1.
Semantic Error

2.
Message not compatible with receiver state

Where the logical error is contained in a request message of a class 1 procedure, and the procedure does not have a failure message, the procedure shall be terminated and the ERROR INDICATION procedure shall be initiated with an appropriate cause value. The Procedure ID IE, the Triggering Message IE and the Transaction ID IE within the Criticality Diagnostics IE shall then be included in order to identify the message containing the logical error.

Where the logical error exists in a response message of a class 1 procedure, local error handling shall be initiated.

Class 2:

Where the logical error occurs in a message of a class 2 procedure, the procedure shall be terminated and the ERROR INDICATION procedure shall be initiated with an appropriate cause value. The Procedure ID IE, the Triggering Message IE and the Transaction ID IE within the Criticality Diagnostics IE shall then be included in order to identify the message containing the logical error.

Once we have decided which text is abnormal vs. which text is just unsuccessful, the next phase is to be sure that the abnormal conditions are all consistent and the handling unambiguous. 

There are some potential pitfalls with the text if it (or general error handling) is not worded correctly since it might not be clear that the logical error handling is triggered by these errors, resulting in the following:

1. An error indication is not triggered

2. If a procedure has the possibility of partially succeeding (i.e. Radio link Setup) it must be clear that this error results in a complete failure of the procedure because it is a logical error.

The following document puts all of the abnormal conditions together to study patterns etc. In the second version, the abnormal condition mentioned in the phase 1, section number 1 was repaired, and the release 4 specific text was added. 
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In the above document each description in each abnormal condition section is classified in one of the four groups (including new text moved to the abnormal condition sections due to phase 1- new text marked with change marks). Those classifications and a discussion for each one:

1. Abnormal Conditions describing the interaction of this procedure with other procedures or asynchronous events such as UE moving out of a cell. 
Jim - Since this is unique on a case by case basis, I will not propose to touch any of these and will treat these as out of scope.

2. Abnormal Conditions describing the handling of invalid identifiers in class 1 procedures without a failure message. 
Jim - Is it clear that this results in logical error? If it does not I propose that we add that to each paragraph that the receiving node shall consider it a logical error and respond with the response message.
Elena - No problems as it is, this text is a clear logical error but overrides the general logical error handling allowing a successful response to be returned.
3. Abnormal Conditions describing some Message not compatible with receiver state failures.
Jim - Given the statements in logical error handling clearly pointing out Message not compatible with receiver state failures as logical errors it is clear that this text is meant to add additional examples. Is any more clarification of these conditions required?
Elena - The text appears clear enough as is, although would not be opposed to some improvement if necessary. 

4. Abnormal Conditions describing the failures due to parameters or combination of parameters that has illegal values. 
Jim - The idea here is describe some semantic errors resulting in logical error handling, is it clear enough in the specifications? If not I would propose to add to each error text stating that the receiver considers it a logical error.
Elena - The text appears clear enough as is, although would not be opposed to some improvement if necessary. 
Phase 2 Summary:

As far as the abnormal conditions are concerned one of 4 cases is true:

1. All of the text is clear and no other changes are necessary.

2. The abnormal condition paragraphs that are not clear need some text indicating it triggers logical error handling. 

3. The general error handling text needs to be updated to make it generally more clear for one or more types of abnormal conditions.

4. A combination of 2 and 3 is needed.

E-Mail Discussion Comments:

No Comments received - Therefore CR's created to just move the text "as-is" and remove cause values that are abnormal conditions. 
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Abnormal Conditions


Types of Abnormal Conditions


There are currently 4 different types of Abnormal Conditions defined, I have used the following color codes to distinguish each type


[__] Abnormal Condition describing the interaction of this procedure with other procedures or asynchronous events such as UE moving out of a cell. 


[__] Abnormal Condition describing the handling of invalid identifiers in class 1 procedures without a failure message. 


[__] Abnormal Condition describing some Message not compatible with receiver state failures.


[__] Abnormal Condition describing the failures due to parameters or combination of parameters that has illegal values. 


New abnormal conditions (moved from Unsuccessful Case) are indicated by change marks


RNSAP


8.2.2
Downlink SignallingTransfer


If the user identified by the D-RNTI IE has already accessed another cell controlled by the DRNC than the cell identified by the C-Id IE in the DOWNLINK SIGNALLING TRANSFER REQUEST message, the message shall be ignored.

If the D-RNTI is allocated to one UE context whose status does not allow the sending of the L3 information from the DRNC, then the DOWNLINK SIGNALLING TRANSFER REQUEST message shall be ignored.

8.3.1
Radio Link Setup


If the DRNC receives either an S-RNTI or a D-RNTI which already has RL(s) established the DRNC shall send the RADIO LINK SETUP FAILURE message to the SRNC, indicating the reason for failure.


[FDD - If the RADIO LINK SETUP REQUEST message includes the Active Pattern Sequence Information IE, but the Transmission Gap Pattern Sequence Information IE is not present, then the DRNC shall reject the procedure using the RADIO LINK SETUP FAILURE message.]


[FDD – If the RADIO LINK SETUP REQUEST message includes both the Initial DL TX Power IE and the Primary CPICH Ec/No IE or does not include either of these IEs, then the DRNC shall reject the procedure using the RADIO LINK SETUP FAILURE message.] 


If more than one DCH of a set of co-ordinated DCHs has the QE-Selector IE set to "selected" [TDD – or no DCH of a set of co-ordinated DCHs has the QE-Selector IE set to “selected”] the DRNS shall regard the Radio Link Setup procedure as failed and shall respond with a RADIO LINK SETUP FAILURE message.


[FDD - If only the Initial DL TX Power IE or the Uplink SIR Target IE is included in the RADIO LINK SETUP REQUEST message, then DRNC shall regard the Radio Link Setup procedure as failed and shall respond with the RADIO LINK SETUP FAILURE message.]

8.3.2
Radio Link Addition


[FDD – If the RADIO LINK ADDITION REQUEST message includes the Transmission Gap Pattern Sequence Status IEs in the Active Pattern Sequence Information IE and it does not address exactly all ongoing compressed mode patterns the DRNS shall regard the Radio Link Addition procedure as failed and shall respond with a RADIO LINK ADDITION FAILURE message with the cause value "Invalid CM settings". ]


[FDD - If the RADIO LINK ADDITION REQUEST is used to establish a new RL without compressed mode when compressed mode is active for the existing RL(s) (as specified in subclause 8.3.2.2), but at least one new RL is to be established in a cell that has the same UARFCN (both UL and DL) as at least one cell with an already existing RL, the DRNS shall regard the Radio Link Addition procedure as failed and shall respond with a RADIO LINK ADDITION FAILURE message with the cause value "Invalid CM settings".]

8.3.3
Radio Link Deletion


If the RL indicated by the RL ID IE does not exist, the DRNC shall respond with the RADIO LINK DELETION RESPONSE message.

8.3.4
Synchronised Radio Link Reconfiguration Preparation


If only a subset of all the DCHs belonging to a set of co-ordinated DCHs is requested to be deleted, the DRNS shall regard the Synchronised Radio Link Reconfiguration Preparation procedure as having failed and the DRNC shall send the RADIO LINK RECONFIGURATION FAILURE message to the SRNC. 


If more than one DCH of a set of co-ordinated DCHs has the QE-Selector IE set to "selected" [TDD – or no DCH of a set of co-ordinated DCHs has the QE-Selector IE set to “selected”] the DRNS shall regard the Synchronised Radio Link Reconfiguration Preparation procedure as failed and the DRNC shall respond with a RADIO LINK RECONFIGURATION FAILURE message.

8.3.5
Synchronised Radio Link Reconfiguration Commit


If a new transport bearer is required for the new configuration and it is not available at the requested CFN, the DRNS shall initiate the Radio Link Failure procedure.

8.3.7
Unsynchronised Radio Link Reconfiguration


If only a subset of all the DCHs belonging to a set of co-ordinated DCHs is requested to be deleted, the DRNS shall regard the Unsynchronised Radio Link Reconfiguration procedure as having failed, and the DRNC shall send the RADIO LINK RECONFIGURATION FAILURE message to the SRNC. 


If more than one DCH of a set of co-ordinated DCHs has the QE-Selector IE set to "selected" [TDD – or no DCH of a set of co-ordinated DCHs has the QE-Selector IE set to "selected"] the DRNS shall regard the Unsynchronised Radio Link Reconfiguration procedure as failed, and the DRNC shall respond with a RADIO LINK RECONFIGURATION FAILURE message.

8.3.8
Physical Channel Reconfiguration


If the DRNC receives any of the RADIO LINK RECONFIGURATION PREPARE, RADIO LINK RECONFIGURATION REQUEST, or RADIO LINK DELETION REQUEST messages while waiting for the PHYSICAL CHANNEL Reconfiguration Command message, this shall be regarded as a Physical Channel Reconfiguration failure. These messages thus override the DRNC request for physical channel reconfiguration.


When the SRNC receives a PHYSICAL CHANNEL RECONFIGURATION REQUEST message while a Synchronised Radio Link Reconfiguration procedure, Unsynchronised Radio Link Reconfiguration procedure or Radio Link Deletion procedure is ongoing, it shall assume that receival of any of the messages RADIO LINK RECONFIGURATION PREPARE, RADIO LINK RECONFIGURATION REQUEST or RADIO LINK DELETION REQUEST by the DRNC has terminated the Physical Channel Reconfiguration procedure. No separate response message for the Physical Channel Reconfiguration procedure shall be returned by the SRNC in this situation.

8.3.11
Dedicated Measurement Initiation


If the Dedicated Measurement Type received in the Dedicated Measurement Type IE is not defined in ref. [11] or [14] to be measured on the Dedicated Measurement Object Type received in the Dedicated Measurement Object Type IE in the DEDICATED MEASUREMENT INITIATION REQUEST message the DRNS shall regard the Dedicated Measurement Initiation procedure as failed.

8.5.2
Common Measurement Initiation


If the Common Measurement Type received in the Common Measurement Type IE is not 'load', and if the Common Measurement Type received in the Common Measurement Type IE is not defined in ref. [11] or [15] to be measured on the Common Measurement Object Type received in the Common Measurement Object Type IE in the COMMON MEASUREMENT INITIATION REQUEST message the RNC2 shall regard the Common Measurement Initiation procedure as failed.


If the Common Measurement Type IE is set to 'SFN-SFN Observed Time Difference', but the Neighbouring Cell Measurement Information IE is not received in the COMMON MEASUREMENT INITIATION REQUEST message, the RNC2 shall regard the Common Measurement Initiation procedure as failed.

NBAP Abnormal Conditions


8.2.1
Common Transport Channel Setup


If the COMMON TRANSPORT CHANNEL SETUP REQUEST message contains the Secondary CCPCH IE, and that IE contains [FDD – neither the FACH Parameters IE nor the PCH Parameters IE][TDD – neither the FACH IE nor the PCH IE], the Node B shall reject the procedure using the COMMON TRANSPORT CHANNEL SETUP FAILURE message.


[FDD – If the COMMON TRANSPORT CHANNEL SETUP REQUEST message contains the CD Sub Channel Numbers IE, but the CD Signatures IE is not present, then the Node B shall reject the procedure using the COMMON TRANSPORT CHANNEL SETUP FAILURE message.] 


If the state is already Enabled or Disabled [6] for at least one channel in the COMMON TRANSPORT CHANNEL SETUP REQUEST message which is received, the Node B shall reject the configuration of all channels with the Cause IE set to "Message not compatible with receiver state".

8.2.3
Common Transport Channel Deletion

If the C-ID in the COMMON TRANSPORT CHANNEL DELETION REQUEST message is not existing in the Node B or the Common Physical Channel ID does not exist in the Cell, the Node B shall respond with the COMMON TRANSPORT CHANNEL DELETION RESPONSE message.

8.2.7
Audit


If  the Node B receives the AUDIT REQUEST message with the Start of Audit Sequence IE set to ”not start of audit sequence” and there is no ongoing audit sequence, the Node B shall send the AUDIT FAILURE message with the appropriate cause value.

8.2.8
Common Measurement Initiation


If the Common Measurement Type received in the Common Measurement Type IE is not defined in ref. [4] or [5] to be measured on the Common Measurement Object Type received in the Common Measurement Object Type IE in the COMMON MEASUREMENT INITIATION REQUEST message the Node B shall regard the Common Measurement Initiation procedure as failed.


[TDD - If the common measurement requires the Time Slot Information but the Time Slot IE is not provided in the Common Measurement Object Type IE in the COMMON MEASUREMENT INITIATION REQUEST message the Node B shall regard the Common Measurement Initiation procedure as failed.] 


If the Common Measurement Type IE is set to 'SFN-SFN Observed Time Difference', but the Neighbouring Cell Measurement Information IE is not received in the COMMON MEASUREMENT INITIATION REQUEST message, the Node B shall regard the Common Measurement Initiation procedure as failed.


If the Common Measurement Type IE is set to 'UTRAN GPS Timing of Cell Frame for LCS', but the TUTRAN-GPS Measurement Accuracy Class IE in the Common Measurement Accuracy IE is not received in the COMMON MEASUREMENT INITIATION REQUEST message, the Node B shall regard the Common Measurement Initiation procedure as failed.

8.2.12
Cell Setup


If the state of the cell already is Enabled or Disabled [6] when the CELL SETUP REQUEST message is received in Node B, it shall reject the configuration of the cell and all channels in the CELL SETUP REQUEST message with the Cause IE set to "Message not compatible with receiver state".

8.2.13
Cell Reconfiguration


If the IPDL Indicator IE having the value 'active' is included in the CELL RECONFIGURATION REQUEST message and there is active IPDL ongoing in the Node B, the Node B shall response with CELL RECONFIGURATION FAILURE- message with the cause value 'IPDL already activated'.]

If the IPDL Indicator IE having the value 'active' is included in the CELL RECONFIGURATION REQUEST message and there is no IPDL stored to Node B defining the IPDL, the Node B shall response with CELL RECONFIGURATION FAILURE- message with the cause value 'IPDL parameters not available'.]

8.2.14
Cell Deletion


If the CELL DELETION REQUEST message includes a C-ID IE value that is not existing in Node B the Node B shall respond with the CELL DELETION RESPONSE message.

8.2.16
System Information Update


Node B shall reject, with cause value ‘SIB origination in Node B not supported’, requests for Node B originated system information blocks that make use of a value tag.


Node B shall reject the requested update with cause value "BCCH scheduling error" if:


-
After having handled a certainMIB/SB/SIB information IE repetition, an illegal BCCH schedule results;


-
If a MIB/SB/SIB information IE repetition includes an IB SG REP IE or an IB SG POS IE and there is already an IB in the BCCH schedule with the same IB Type and IB OC ID which is not requested to be deleted from the BCCH schedule by an IB deletion indicated in a MIB/SB/SIB information IE repetition present in the SYSTEM INFORMATION UPDATE REQUEST message before the IB addition is indicated. This rule shall apply even if the scheduling instructions in  IB SG REP IE and IB SG POS IE were the same as the current scheduling instructions for the concerned IB;


-
If a MIB/SB/SIB information IE repetition includes no IB SG REP IE and IB SG POS IE and there is no IB in the BCCH schedule with the same IB Type and IB OC ID;


-
If a MIB/SB/SIB information IE repetition includes no IB SG REP IE and IB SG POS IE and there is already an IB in the BCCH schedule with the same IB Type and IB OC ID but it is requested to be deleted from the BCCH schedule by an IB deletion indicated in a MIB/SB/SIB information IE repetition present in the SYSTEM INFORMATION UPDATE REQUEST message before the IB addition is indicated;

8.2.17
Radio Link Setup


[FDD – If the RADIO LINK SETUP REQUEST message contains the Active Pattern Sequence Information IE, but the Transmission Gap Pattern Sequence Information IE is not present, then the Node B shall reject the procedure using the RADIO LINK SETUP FAILURE message.] 


If more than one DCH of a set of co-ordinated DCHs has the QE-Selector IE set to "selected" [TDD – or no DCH of a set of co-ordinated DCHs has the QE-Selector IE set to "selected"] the Node B shall regard the Radio Link Setup procedure as failed and shall respond with a RADIO LINK SETUP FAILURE message.

8.2.19
Reset


If the RESET message is received any ongoing procedure related to a CRNC Communication Context in the CRNC or Node B Communication Context in the Node B indicated (explicitly or implicitly) in the message shall be aborted.

8.3.1
Radio Link Addition


[FDD – If the RADIO LINK ADDITION REQUEST contains the Compressed Mode Deactivation Flag IE with the value ''Deactivate'' when compressed mode is active for the existing RL(s), and at least one of the new RL is added in a cell that has the same UARFCN (both UL and DL) of at least one cell with an already existing RL, the Node B shall regard the Radio Link Addition procedure as failed and shall respond with a RADIO LINK ADDITION FAILURE message with the cause value "Invalid CM settings".]

8.3.2
Synchronised Radio Link Reconfiguration Preparation


If only a subset of all the DCHs belonging to a set of co-ordinated DCHs is requested to be deleted, the Node B shall regard the Synchronised Radio Link Reconfiguration Preparation procedure as having failed and the Node B shall send the RADIO LINK RECONFIGURATION FAILURE message to the CRNC. 


If more than one DCH of a set of co-ordinated DCHs has the QE-Selector IE set to "selected" [TDD – or no DCH of a set of co-ordinated DCHs has the QE-Selector IE set to “selected”] the Node B shall regard the Synchronised Radio Link Reconfiguration Preparation procedure as failed and shall respond with a RADIO LINK RECONFIGURATION FAILURE message.


[FDD - If the RL Information IE includes the SSDT Indication IE set to "SSDT Active in the UE" and SSDT is not active in the current configuration, the Node B shall regard the Synchronised Radio Link Reconfiguration Preparation procedure as failed if the UL DPCH Information IE does not include the SSDT Cell Identity Length IE. In this case, it shall respond with a RADIO LINK RECONFIGURATION FAILURE message.]

8.3.3
Synchronised Radio Link Reconfiguration Commit


If a new transport bearer is required for the new reconfiguration and it is not available at the requested CFN, the Node B shall initiate the Radio Link Failure procedure.

8.3.5
Unsynchronised Radio Link Reconfiguration


If only a subset of all the DCHs belonging to a set of co-ordinated DCHs is requested to be deleted, the Node B shall regard the Unsynchronised Radio Link Reconfiguration procedure as having failed and shall send the RADIO LINK RECONFIGURATION FAILURE message to the CRNC. 


If more than one DCH of a set of co-ordinated DCHs has the QE-Selector IE set to "selected" [TDD – or no DCH of a set of co-ordinated DCHs has the QE-Selector IE set to "selected"] the Node B shall regard the Unsynchronised Radio Link Reconfiguration Preparation procedure as failed and shall respond with a RADIO LINK RECONFIGURATION FAILURE message.

8.3.6
Radio Link Deletion


If the RL indicated by the RL ID IE, Node B Communication ID IE and CRNC Communication ID IE does not exists, the Node B shall response with the RADIO LINK DELETION RESPONSE message and use the CRNC Communication Context ID IE received in the RADIO LINK DELETION REQUEST message.

8.3.8
Dedicated Measurement Initiation


If the Dedicated Measurement Type received in the Dedicated Measurement Type IE is not defined in ref. [4] or [5] to be measured on the Dedicated Measurement Object Type received in the Dedicated Measurement Object Type IE in the DEDICATED MEASUREMENT INITIATION REQUEST message, the Node B shall regard the Dedicated Measurement Initiation procedure as failed.


